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The Atmospheric Radiation Measurement (ARM) mission is

focused on global change

m  Mission: The ARM Climate Research Facility,
a DOE scientific user facility, provides the
climate research community with strategically
located in situ and remote sensing
observatories designed to improve the
understanding and representation, in climate
and earth system models, of clouds and
aerosols as well as their interactions and
coupling with the Earth’s surface.

m Vision: To provide a detailed and accurate
description of the earth atmosphere in
diverse climate regimes to resolve the
uncertainties in climate and earth system
models toward the development of
sustainable solutions for the Nation's
energy and environmental challenges.
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ARM is focused on providing high-quality data to support
climate research

m Deploy measurement instrumentation

= Provide infrastructure to collect,
process, preserve, and discover data

m Operate with excellence
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ARM Data Flow — The Big Picture
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Southern Great
Plains Megasite

—
.

North Slope of

Alaska Megasite Data Management
—_ Facil
3
Eastern North
Atlantic

Scientific User
Community

—_
3

Mobilr;zcility > External Data Center

—
Aerial l
Measurements
Field
Campaigns | External Data \

ARM Permanent Sites provide Long-Term Data.
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ARM Data Lifecycle Architecture
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ARM Data Archival by the Numbers
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Data Discovery and Access

= ARM website is the
primary place for:

m Search
m Discovery
m Access

m Constantly
upgraded to handle
diverse ARM data
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@B Recovery Act
@ Learn about ARM's efforts.

The Atmospheric Radiation Measurement
(ARM) Climate Research Facility is a U.5.
Department of Energy scientific user facility for
the study of global climate change by the
national and international research community.

Raman Lidar Data Product Suite
Provides Best-Estimate Data

ARM Cloud Retrieval Ensemble Data
Sat Available for Evaluation

urface Spectral Albedo VAR
Provides Surface Type Observations
at Southern Great Plains
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AMIE, What You Wanna Do?

= The preproposal cycle for aur mobile
facilities, aerial facility, and fixed sites is
now closed. Smaller campaigns in FY2011
and FY2012 can be proposed now; submit
your preproposz| today.

FIELD CAMPAI
AMIE-GAN
ARM MIO Investigation Experiment on Gan
Island
Starting October 1, the ARM Mobile Facility began ==
obtaining measurements from the sky above Gan CVAX

Island, part of the Addu Atell in the Maldives. Combined
with continuous measurements from ARM's permanent
site on Manus Island in Papua Mew Guinea, data MC3E
collected during AMIE will help scientists analyze the
atmospheric phenomena that drive the Madden Julian
Oscillation and improve the way this information is
used in cimate models. » Read More

Ganges Valley Aerosol Experiment

Midlatitude Continental Convective Clouds
Experiment

[View All]
) VIEW ALL FEATURES

O News & Announcements
7.2011 North Slope Students Begin Science Field
Trips
1.2011 Final Recovery Act Milestone Complete!

4.2011 Summer Interns Receive VIP Seating
During Aerosol Campaign

Pass the lotion; new study shows drying
trend over Great Plains

3.2011 GOAmazon2014 Workshop Identifies
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Multiple ways to search for
ARM data

Measurements Instruments

Sites/location Data Products

Data
Discovery
and
Access

SR Data Plots

' %m *Measurement plots
S . statistical plots

'Data Quality
T

| »DQ Report
= -DQ Assessment

*DOls for regular and Pl data products
« Citation generation Tool
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Data Discovery Tool

m Powerful data search capability to find and access ARM regular, Pl and Field Campaign Data products
m Provides data availability in a timeline graphics

m Seamless access to data quality and data plots

m Provides options for data extraction and filtering based on data quality
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Data Plots and Data Quality
Reports — Helping Data Discovery

Home | People | Site Index

L]

oot T
gEsEE

Instrume leasurements

06/01/2009 06/30/2009 Back to Previous Page
Data Plots for Millimeter Wavelength Cloud Radar

Site & Facility: North Slope Alaska(nsa) - Central Facility, Barrow AK (C1)
Instrument: Millimeter Wavelength Cloud Radar
Datastream: nsammcrmomC1.b1

Select a Measurement to View:

MMGCR Mean Dappler Velocity, Time-Height field, Stratus mode
MMCR Mean Doppler Velocity, Time-Height field, Cirrus mode
MMCR Mean Doppler Velocity. Time-Height field. General mode
MMCR Mean Doppler Velosity. Time-Height field. Precipitation mode
MMCR Reflestivity, Time-Heiaht field, Stratus mode:

Click a Thumbnail for Larger View and DQ Information

Next Month

20000602

20090603 20000604
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Browse Data Plots

Maks your selactions blow to view data

plots. Once the options below have been
selected, you may choase = measurement
from the list on the left.

Site, Facility, Instrument

Site: North Slope Alaska(nsa)

Facility: Central Facility, Barrow AK
(c1)

Instrument: MMCRMOM
[edit]
Date Range

Valid range: 04/15/2004 to 11/07/2014

Start Date  [28/03/2005] 2 DQRID : D080430.1

20090611 20090612 20090613 20090614

20090616 20090617 20090618 20090619 20090620

End Date 06/30/ 28

Apply Date Rz

Data Quality Information and Quick Look for nsammcrmomC1.b1 (06/15/2009)

Closs this window  Bsck o previous pacs

> Data Quality Color:
it

|[Measurement [Auto QC Color

[MMCR Mean Doppler Velocity, Time-Height field, Stratus mode

[MMCR Maan DapplerVelocity, Time- Height held, Cirruz mode.

[MMCR Mean Doppler Velocity. Time-Height field, General mode.

[MIMCR Mean Dopplar Valocity, T  Precipitation mads

[MMCR Reflectivity, Time-Height field, Stratus mode ]
[MMCR Reflectivity, Time-Height fielé, Cirrus mods

[MMCR Reflectivity, Time-Height field, General mode ]
[MMCR Refl=ctivity, Time-Height ficld, Precipitation mod=

W iseing |- Review Pending [T Good [T Suzpect W Tncomact

Data Quality Report:
 D0S0430.1 : NSA/MMCR/C1 - Reflectivities too high (details;

Data Quick Look:

mC1.b1.20090615.000C11.cdf

Mode 1 Velocit;

Mode 1 Spectral Width
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|Sl:arl: Date|5l:arl: Time| End Date [End Time

[02/13/2008] 0215  [OpenEnded| -1

Data Qualiy rt
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Subject: NSA/MMCR/C1 - Reflectivities too high

[DataStreams: nsammcrmomCl.bl, nsammerspecmomC1.a0

[Description: IComparison with the Canadian NRC radar's aboard their Convair seem to indicate that the
Barrow MMCR is reporting reflectivity approximately 10 dBZ higher than they should be.
[We are currently analyzing the radar's calibration and trying to figure ocut where this
offset may be coming from.
If using reflectivity values, 10 dBZ should be subtracted. I estimate that this should be
accurate to within +/- 2 dBZ. Once we find the cause and can come up with an accurate
offset, this DQR will be revised and a request to reprocess the data will be submitted.

Suggestions:
Subtract 10 dBZ from reflectivity walues

N ements: momCL.bl:

» MMCR Reflectivity(Reflectivity)

msammerspecmomCl.al:

» MMCR Reflectivity(Reflectivity)
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Archive Data Extraction Workflow

Online
Storage &

Data order List_of_files H P
tables List_of_variables
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ARM Data

Integrator (ADI)

ADI:

Framework to streamline the
development of algorithms
that analyze time-series data
Suite of tools, libraries, data
structures, and interfaces
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ARM Data Product Registration |«

and Submission Form (OME) L&

Data Quality

Attribute Accuracy Report

How correct are the attribute values?

Positional Accuracy Report

Consistency and Completeness Report

iides an explanation for bad values or conditions and what tests and/or database
Does the dataset contain any bad values? If yes, what Quality Control/Quality Assurance (QA/QC)
procedures were used?

c.g. dc

Was there any factor affecting your research like cloud cover, precipitation e.t.c? Please explain:

Data Type
Description and
keywords

Contact information
Data Quality

When and Where
Related Citations
Analytical Tools
Save, revisit and
Submit

Office of
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OME - Improving Data Discovery

Home | People | Site Index

|Search arm.gov

ARM
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ARM.gov 3 Data » Pl Data Products »» CSSEF ARMEE

Pl Product : CSSEF ARMBE

[ RESEARCH DATA - EXTERNAL FUNDING ]

The Climate Science for a Sustainable Energy Future (CSSEF) project is working to improve the representation of
the hydrological cycle in global climate models, critical information necessary for decision-makers to respond
appropriately to predictions of future climate. In order to accomplish this objective, CSSEF is building testbeds to
implement uncertainty quantification (UQ) techniques to objectively calibrate and diagnose dimate model
parameterizations and predictions with respect to local, process-scale observations. In order to guantify the
agreement between models and observations accurately, uncertainty estimates on these observations are
needed. The DOE Atmospheric Radiation Measurement (ARM) program takes atmospheric and climate related
measurements at three permanent locations worldwide. The ARM VAP called the ARM Best Estimate (ARMBE) [Xie
et al., 2010] collects a subset of ARM observations, performs quality control checks, averages them to one hour
tempaoral resolution, and puts them in a standard format for ease of use by climate modelers. ARMBE has been
widely used by the climate modeling community as a summary product of many of the ARM observations. However,
the ARMBE product does not include uncertainty estimates on the data values. Thus, to mest the objectives of the
CSSEF project and enable better use of this data with UQ techniques, we created the CSSEFARMBE data set. For
the current implementation of CSSEFARMBE, only a subset of the variables contained in ARMBE is included in
CSSEFARMBE. CSSEFARMBE currently consists of only surface meteorological observations, though this may be
expanded to include other variables in the future. The CSSEFARMBE VAP is focused on the ARM Southern Great
Plains (SGP) site, and is produced for all extended facilities at SGP that contain surface meteorological equipment.
This extension of the ARMBE data set to multiple facilities at SGP allows for better comparison between model grid
boxes and the ARM point observations. In the future, CSSEFARMBE may also be created for other ARM sites. As
each site has slightly different instrumentation, this will require additional development to understand the
uncertainty characterization associated with instrumentation at those sites.

Purpose

This data set was created for the Climate Science for a Sustainable Energy Future (CSSEF) model testbed project
and is an extension of the hourly average ARMBE dataset to other extended facility sites and to include
uncertainty estimates. Uncertainty estimates were needed in order to use uncertainty guantification (UQ)
technigues with the data.

Data Details

DEVELOPED BY Laura Riihimaki

CONTACT Laura Riihimaki
laura.riihims ki@pnnl.gov

9 3
Richland, WA 99352

Krista Gaustad
krista.gaustad@pnnl.gov
5] a3

sally McFarlane

sally.mcfarlane@science.doe.gov
(301) 903-0943

Climate and Environmental Sciences Division

Wwashington, DC 20585

P.O. Box 999, K7-28
Richland, WA 93352

RESOURCE(S)
DATA FORMAT

Data Directory

netcdf

DATA USAGE Positive and negative systematic, and random error components are given
separately so that the uncertainties can be propagated appropriately when
computing data averages. To propoate systematic uncertainties, a simple average
can be used. Random errors should be propagated using the standard equation,
square root[(random error)”~2/Mumber of samples]. Error components should then
be added in quadrature as described in the attached technical report.

SITE INFORMATION ARM SGP

CLIMATE RESEARCH FACILITY

e e @ ENERG

Comments?

We would love to hear from you!
Send us a note below or call us at
B 1-888-ARM-DATA.

[ »]

Office of
Science

[Email Address

Comments

= SEND

After

CONTENT TIME RANGE

2011.01.01 — 2011.12.31

SCIENTIFIC MEASUREMENTS

Measurement Variables

PRECIPITATION RATE [ expand

HORIZONTAL WIND

AIR TEMPERATURE

RELATIVE HUMIDITY
SURFACE AIR PRESSURE

ATTRIBUTE ACCURACY

No formal attribute accuracy tests were conducted

POSITIONAL ACCURACY

No formal positional accuracy tests were conducted

DATA CONSISTENCY AND
COMPLETENESS

Data set is considered complete for the information presented, as described in the
abstract.Users are advised to read the rest of the metadata record carefully for
addticnal details.

FACTOR AFFECTING THE
RESEARCH

Any data indicated bad by Data Quality Reports was removed from the data set.

ACCESS RESTRICTION

No access constraints are associated with this data.

USE RESTRICTION

No use constraints are associated with this data.

FILE NAMING CONVENTION

(sss)cssefarmbe(FFF).c1.¥YYYYMMDD.HHMMSS. odf where time indicates first time in
file.

DIRECTORY ORGANIZATION

each subfolder contains data from a different extended facility

CITATIONS

Riihimaki LD, KL Gaustad, and SA McFarlane. 2012. Climate Science for a
Sustainable Energy Future Atmospheric Radiation Measurement Best Estimate
(CSSEFARMBE). PNNL-21831, Pacific Northwest National Laboratory, Richland, WA.




ARM Metadata and Data Sharing
With Other Portals

@ = Search for data External Data / \
@VL """"" Centers and ARM Data Archive

S
o ———— Portals
Users Data location -
A ;
| : Metadata | ARM metadata
: : Harvesting records
I | metadata using Web accessible Formats
| -
: : folders and OAI-PMH FGDC ISO JSON
) )
1 |
I |
et e ————— . ARM Datasets

Users download ARM data using FTP, THREDDS and WebServices

Formats
NetCDF  ASCII Plots
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ARM Data Citation Service

Goal The Challenge

e Allow users to cite exact ARM data used e  Millions of data files from over 4000 data products
in their research/publication ,
° These are continuous datastreams
e Allow ARM to provide proper data citation

credits to the Pls and collaborators e  Large user community and complex use of data
e Allows future data users and the project to e Datais also published via other portals

.easily track the data used in various articles Example:
Solution:

Atmospheric Radiation Measurement (ARM) Climate Research Facility.
1994, updated daily. SONDEWNPN. Oct. 2010—March 2011, 36° 36’

° DOIs are assigned at the data collection level 18.0" N, 97° 29' 6.0" W: Southern Great Plains Central Facility (C1).
Compiled by R Coulter, J Prell, M Ritsche, and D Holdridge. ARM Data
° A recommended citation allows users to cite the exact data Archive: Oak Ridge, Tennessee, USA. Data set accessed 2011-04-13 at

. L. http.://dx.doi.org/10.5439/1021460.
with the help of an ARM Citation Generator P J

srch arm.gov

Site Index
Home | Pecple v oxparruenror | Office of

ARM __mm_ee e @)ENERGY scence
e oata mm

» XDC documentation

X
Generate Citation Datastream lzsme SONDEWNPN

Author Atmospheric Radiation Measurement (ARM) Climate Research Facility
Original Publication Date 1994

Update Period houtly =

Location Accessed Site Summit Station, Greenland (SMT) -

Datastream - SONDEWNPN

Balloon-borne sounding systerm (BBSS): Vaisala-processed winds,
press., temp, BRH

» Data Quality Plots

Facility [CJexternal Data (satellites and others) (x1)
Dates Used Start: | | End:| |
Editor(s) or Compiler(s) D. Holdridge, J. Kyrouac and R. Coulter
Date Accessed

Citation(s) [ Add citation for ancther site or time |

Active Dates
1994.04.12 - 2014.11.07

Measurement Categories
Ammospheric State

Originating Instrument % GENERATE CITATION

Atmospheric Radiation Measurement (ARM) Climate Research

Facility. 1994, updated hourly. Balloon-Borne Sounding System (SONDEWNPN). << start date used
~*4 Nara Discoverv >> to << end date used >>, Summit Station, Greenland (SMT) << facility >>. Compiled by D.

- Holdridge, J. Kyrouac and R. Coulter. Atmospheric Radiation Measurement (ARM) Climate Research Facility
Data Archive: Oak Ridge, Tennessee, USA. Data set accessed 2014-11-10 at http://dx.doi.org/10.5433
/1021450

Remove Modify

+, Browse Data

Measurements Example sondewnpn Archiy

e Cata Piot
Only me3surements
considerad scienti
» entifically releyvant are shown below b faul
oW all measurements o
- We would loy,
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- 5 | yout
[
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[[] send me a copy =) DONE
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Discovering ARM Data from
Publications
ARM DOI web service [

Bewon v| [sezcisiencenies | [0 v
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O Remote Sensing of Envirenment Multi-angle Imaging S
metadata - . I Issue — MISI
Iters: Issues 1-2, 15March 2007, Pages 185153 Special
Edited By David J. Diner *
Get Metadata sl D s Nt
{journal doi) ARM TS | e

LabcvIiE
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David J. Larry DiGi

olamo, Annie Nolin more

= Citation
= metadata

Dol Cloud model evaluation using radiometric measurements frem
the airborne multiangle imaging spectroradiometer (AirMISR)

database Mikha Owichinniow b 81 Roger T, Marchand The MISR radiometric calibration process

- Datastream DOs or Figures and tables Carol J. Bruegge, Dawid J. Diner, Ralph A Kahn, N more
: Webservice e —

link to data Analysis of MODIS-MISR calibration differenc.

- Datastream metadata i i A Lyapustin ¥, Wang, R Kahn, J.Xjong, A Ignalo_ meee

(title, description, location

Pub
and temporal info) 1 = Showmare
. ixel I database )
- Logo image or 1 pixel H DOk 101018/} rse 2006.05.024 + Recommended arlicles
img url 1
]
1 Abstract » Ciling arlicles (4)
I - Detailed information on cloud properties is needed to rigorously test retrieval aigorithms for satellite and
S — metrics

ground-based remote sensors. The inherent complexity of clouds makes this infomnation Gfficult to obtain
from obsenvations alone and cloud resolving models (CRMS) are often used i generate synthetic datasels.
that can be used as proxies for real data. We test the ability of a CRM to reproduce the cbserved structure of
lowlevel clouds detected by the Earth Obsenving System (EOS) vaiidation program in norih central
‘Oklahoma on March 3, 2000. Al madel is applied o hig n cloudf

by the CRM ragiances. These sy radiances|
are then statistically compared witn observations from - Multiangle Imaging SpectroRadiometer
(AFMISR), fiown 0n the NASA ER-2 high-alttude aircraft. Simulations match well the biue channel radiance.
distributions at oblique View angles but overestimate the minimum in reflectance at near-nadic viewing
‘angles. The model reproduces corectly the angular change in the widih of radiance distribution, as measured
by the standard geviation but the change in skewness of these Sistributions is captured only qualitatively
The model biases are suggestive of the simulated cloud boundaries being too sham and the distribution of
the vertical liguid water path being too namow. n between
‘simutations 2nd observations incliding a break in the scaling properties of the radiance fields around 400 m
The scaling properties of the 1D power spectrum of situlated radiance 2t smaller scales exhibit directionzl

database Data For this Article

A

Atmospheric Radiation
Measurement Data

Data Selection Summary

30EBBR b1 @ SGP E13 7,151 Moic) 1 363 MB
ENERGY BALANCE BOWEN RATIO (EBBR) STATION: SURF. HEAT FLUX AND RELATED DATA,

1993-07-20 =
30-MIN

Order Complete Datastream () Extract Specific Measurements Related Publications

Measurement - Latant haat flux
Variable - Heat flux, latent, at 1.5-m haight, 20-min intervals

it

2013-04-22

Keywords
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